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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are a laminate film which consists of resin and a metallic foil at least the electrochemical 
device used as an armor body, and this electrochemical device, An electrochemical device which 
has a stowage which stores an electrochemical device, and the other surplus areas in this case and 
with which it is stored in a case which serves as a power supply section of electronic equipment, 
and jointing of an armor body is stored by surplus areas of said case. 

[Claim 2]An electrochemical device of claim 1 arranged so that jointing of said armor body may 
become almost parallel to a flat surface of an electrochemistry element assembly stowage. 
[Claim 3]An electrochemical device of claim 1 or 2 which is the fields where thickness is thinner 
than an electrochemical device stowage including a field which surplus areas of said armor body 
have in a rim of an electrochemical device stowage, and curved. 

[Claim 4]Are a case which serves as a power supply section of electronic equipment, and an 
electrochemical device which used as an armor body a laminate film which consists of resin and a 
metallic foil is stored, A case where a connector for having a section L character-like notch section 
to a field which stores an electrode takeoff connection of said armor body, and electrically 
connecting an electrochemical device and electronic equipment to a notch section of the shape of 
this section L character, or parts are stored. 

[Claim 5]A case of claim 4 which has an index mechanism in which said case prevents erroneous 
insertion. 

[Claim 6] A case of claim 4 or 5 where one electrochemical device of claims 1-3 is stored. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to improvement of volume energy density when an 
electrochemical device is accommodated especially in a container about the electrochemical device 
which used the supple film for the exterior bag. 
[0002] 

[Description of the Prior Art]The rechargeable battery in which a light weight and a small 
continuation drive prolonged moreover are possible is called for with the spread of portable 
electronic devices. Although the conventional cell was using the metaled armor can, it became 
possible by using a thin and light film for an exterior bag to reduce battery weight so that it might be 
represented by the lithium-polymer battery. 

[0003]The film currently used for the exterior bag is a laminate film which mainly coded the metallic 
foil in several sorts of resin. It became possible to make it for this laminate film to be lightweight and 
lighter than the cell using the armor can of old metal, and it became possible to raise weight energy 
density. 

[0004]Here, a cell element assembly is sealed by pasting up the edge part of a film, when 
accommodated in this laminate film. Although this adhesion, i.e., a thermal melting arrival portion, 
changes with the kind and thermal melting arrival conditions of resin to be used, its width of not less 
than at least 4 mm is desirable from the waterproof field of a cell. 

[0005]Here, when a laminate film is used for a sheathing material, a thing including heat sealed parts 
other than the portion containing a cell element assembly serves as a size of a cell. Therefore, 
volume energy density becomes low rather than the cell using a metal can in many cases. Then, in 
order to reduce the project area from the plane direction of a cell, in JP,2000-138040,A and 
JP.2000-200585A folding up a heat sealed part is considered and the volume energy density as a 
cell simple substance is raised. 

[0006] However, since these cells can exchange, they are put in by the container made by composite 
of resin or resin, and metal, and are usually connected with apparatus. For this reason, in the cell of 
such a structure, the whole (a battery pack is called henceforth) container containing a cell needs 
to raise volume energy density. 

[0007]The cell used for a portable electronic device may be accommodated in the container which 
is not a rectangular parallelepiped by the design of apparatus. For example, the edge part is curving 
to the thickness direction, or the angle has come off, there is a thin portion, and the thickness as a 
container is not uniform. When a laminate film is used as a sheathing material, there is no change of 
the thickness of the portion containing a cell element assembly with ******, and it is even. 
Therefore, the portion which has stored the cell element assembly only into the even portion of a 
container cannot be put in. Putting in a heat sealed part without the relation to accumulation of 
electricity in a flat part will lower the volume energy density of a battery pack. 
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[0008]That is, in order to lessen the occupation area which the electrochemical device itself 
occupies as much as possible, the folded-up heat sealed part is folded up so that the 
electrochemistry element assembly stowage side may be touched. When storing to the cell case of 
the rectangular parallelepiped shape which comprised only an almost parallel field, this jointing is 
effective in order to raise volume energy density, but When storing to the cell case of the shape 
which has the curved portion, the surplus areas of a curved portion will not be able to be employed 
efficiently, but the sensitive volume of an electrochemical device stowage will be decreased. 
[0009]The state where the electrochemical device was stored in such a cell case is shown in 
drawin g 9. Since flank jointing and electrode end jointing are arranged in an electrochemical device 
stowage so that clearly from a figure (field shown with the slash 14), the part electrochemical device 
stowage 1 1 is reduced. 

[0010]On the other hand, when an electrochemical device is stored by electronic equipment, the 
connector which electrically connects said battery pack and electronic equipment is required for 
electronic equipment. Conventionally, although the connector is arranged near the fixing position of 
a battery pack, it needed the installing space which a connector occupies and had become a factor 
to which this enlarges apparatus. 
[0011] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the possible 
electrochemical device of raising the volume energy density as a battery pack which accommodated 
the electrochemical device in the case, and a case. 
[0012] 

[Means for Solving the Problem]That is, the above-mentioned purpose is attained by composition of 
the following this inventions. 

(1) Are a laminate film which consists of resin and a metallic foil at least the electrochemical device 
used as an armor body, and this electrochemical device, An electrochemical device which has a 
stowage which stores an electrochemical device, and the other surplus areas in this case and with 
which it is stored in a case which serves as a power supply section of electronic equipment, and at 
least a part of jointing of an armor body is stored by surplus areas of said case. 

(2) An electrochemical device of the above (1) arranged so that jointing of said armor body may 
become almost parallel to a flat surface of an electrochemistry element assembly stowage. 

(3) The above (1) which is a field where thickness is thinner than an electrochemical device stowage 
including a field which surplus areas of said armor body have in a rim of an electrochemical device 
stowage, and curved, or (2) electrochemical devices. 

(4) Are a case which serves as a power supply section of electronic equipment, and an 
electrochemical device which used as an armor body a laminate film which consists of resin and a 
metallic foil is stored, A case where a connector for having a section L character-like notch section 
to a field which stores an electrode takeoff connection of said armor body, and electrically 
connecting an electrochemical device and electronic equipment to a notch section of the shape of 
this section L character, or at least some parts are stored. 

(5) A case of the above (4) which has an index mechanism in which said case prevents erroneous 
insertion. 

(6) The above (1) The above (4) or (5) cases where one electrochemical device of - (3) is stored. 
[0013] 

[Embodiment of the Invention][The 1st mode] The electrochemical device which is the 1st mode of 
this invention, Are the laminate film which consists of resin and a metallic foil at least the 
electrochemical device used as the armor body, and this electrochemical device, It is stored in the 
case which serves as a power supply section of electronic equipment, and in this case, it has a 
stowage which stores an electrochemical device, and the other surplus areas, and at least a part of 
jointing of an armor body is stored by the surplus areas of said case. 

[0014]Thus, by forming in the surplus areas of the case where an electrical machinery chemicals 
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device is stored so that jointing of an armor body may be made to store, Volume of the main part of 
an electrochemical device which participates in electric capacity directly can be made large even to 
a limit, and the volume energy density of a battery pack can be raised. 

[0015]The example of composition of the electrochemical device of this invention is shown in 
drawin g 1. Have the electrochemical device 1 of the example of a graphic display as an armor body, 
and the laminate film which consists of resin and a metallic foil at least this armor body, It has the 
electrode end jointing 5 which has the electrochemistry element assembly stowage 2 where the 
electrochemistry element assembly which is a main part of an electrochemical device is stored, the 
flank jointing 4 which has a clinch part, and the derivation terminal 3. 

[0016]The electrode end jointing 5 needs among jointing the adhesion part of the constant width for 
being unable to turn up and maintaining a sealed condition on the structure which takes out the 
derivation terminal 3. On the other hand, although it has an adhesion part of the constant width for 
maintaining a sealed condition, the flank jointing 4 can be folded up and is usually turned up one to 
twice. 

[0017]For this reason, as for the flank jointing 4, it is desirable to be turned up so that maximum 
thickness of the electrochemistry element assembly stowage 2 may not be exceeded. The flank 
jointing 4 is almost parallel to the flat surface (field which has the biggest area) of the 
electrochemistry element assembly stowage 2, or it is preferred that less than 45 degrees is 
especially less than 20 degrees to this field. That is, below an acute angle does not become to the 
side 2a of the electrochemistry element assembly stowage 2. 

[0018]By arranging the flank jointing 4 in such a position, it can be stored in the surplus areas of a 
cell case as shown in drawing 2 in part at least, the sensitive volume of an electrochemical device 
stowage can be made to be able to increase, and the volume energy density of an electrochemical 
device including a cell case can be increased, although at least the part should just be stored in 
surplus areas as for the flank jointing 4 — desirable — the area of the flank jointing 4 whole — it is 
good to store especially all the fields not less than 90 more% not less than 80%. 
[0019]Here, the cell case shown in drawin g 2 is explained. In a figure, (A) is a top view and the (B) 
side view, and (C) is a front view. The cell case 10 of the example of a graphic display is provided 
with the following. 

The electrochemical device stowage 1 1 where it comprises the almost parallel upper and lower 
sides, and the electrochemical device 1 is stored. 

It is in the rim of this electrochemical device stowage 11, and the curved field is included, or they 
are the surplus areas 12 where thickness is thinner than the electrochemical device stowage 11. 
These surplus areas 12 that curved, that is, have a curved surface are formed in order to mainly aim 
at unification on the design of a cell case and electronic equipment or to avoid parts arranged at 
electronic equipment, such as an antenna and a connector. These surplus areas 12 are usually 
formed in the one side [ of the flank of the electrochemical device stowage 1 1 ] or both-sides, 
and/or electrode end jointing 5 side. 

[0020]The surplus areas 12 are good also as shape which only one field of the electrochemical 
device stowage 1 1 which has two parallel flat surfaces is incurvated, and is connected to the field of 
another side, and may be formed as a portion with thin thickness for the escape of the parts of 
electronic equipment. 

[0021]The surplus areas 12 may have shape required in order to have a complicated curved surface 
from the purpose on a design besides the shape where while gave the radius of circle simply to the 
field like the example of a graphic display or to avoid the parts of electronic equipment. The surplus 
areas 12 usually occupy 5-20 volume % of the whole cell case. 

[0022]ln these surplus areas 12, the point of contact 13 is arranged further. Electronic equipment 
and an electrochemical device are electrically connected by this point of contact 13 electrically 
being connected with the derivation terminal 3, and being connected with an external connector. 
Although direct continuation of the point of contact 13 may be carried out to the derivation terminal 
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3, it is usually connected with a derivation terminal via a protection circuit, a protective element, 
etc. It may have points of contact for protection circuits, such as a point of contact for temperature 
monitors besides the point of contact for main power supply connection. 

[0023]The state where the electrochemical device was stored in such a cell case 10 is shown in 
drawin g 3. The flank jointing 4 and the electrode end jointing 5 are stored in the surplus areas 12 
(field shown with the slash 14), and the part electrochemical device stowage 1 1 is expanded so that 
clearly from a figure. 

[0024][The 2nd mode] The case which is the 2nd mode of this invention is a case which serves as a 
power supply section of electronic equipment, The electrochemical device which used as the armor 
body the laminate film which consists of resin and a metallic foil is stored, It has a section L 
character-like notch section to the field which stores the electrode takeoff connection of said 
armor body, and the connector for electrically connecting electronic equipment with an 
electrochemical device or at least some parts are stored by the notch section of the shape of this 
section L character. 

[0025]Thus, by providing a section L character-like notch section in the field which stores the 
electrode takeoff connection of a case, and storing at least some parts, such as a connector of 
electronic equipment, to this L character-like notch section, The surplus areas of a case can be 
utilized effectively, the volume energy density of an electrochemical device including a case can be 
raised, and the effective space of electronic equipment also increases, the whole partial product 
which at least the part should just be stored in the notch section, or a connector and parts have 
projected from the electronic parts of a connector and parts preferably — it is more preferably 
good to store all further not less than 80% not less than 70%. 

[0026]The example of composition of the case of the 2nd mode of this invention is shown in drawin g 
4 and d raw ing 5. The case 10 of the example of a graphic display is provided with the following. 
The electrochemical device stowage 1 1 where it comprises the almost parallel upper and lower 
sides, and the electrochemical device 1 is stored. 

The notch section 15 which has the shape cut and lacked so that it might be in the extraction 
electrode 3 side of this electrochemical device stowage 1 1 and a section might become L 
character-like. 

[0027]Parts, such as a connector of corresponding electronic equipment, are stored by this notch 
section 15. For this reason, the terminal electrode 13 connected with a connector is arranged at 
either of the notch section constituent faces which become section L character-like. What is 
necessary is just to decide the field where the terminal electrode 13 is arranged according to the 
specification of parts, such as a connector, it may be a field corresponding to the end face side like 
the example of a graphic display, and may be a field corresponding to the flat-surface side. 
[0028]Even if [ a part of] there are few electrode end jointing 5 of an electrochemical device and 
derivation terminals 3, most is preferably stored by the notch section 15. In order that the electrode 
end jointing 5 may usually maintain a sealing effect, it cannot be bent from problems with the 
derivation terminal 3, such as an adhesive property, but exists as surplus areas unescapable. For 
this reason, by releasing except the field for storing the electrode end jointing 5, a protection circuit, 
a protective element which are arranged by the derivation terminal 3 and necessity, etc. as a notch 
section, and storing parts, such as a connector, into this portion, Surplus areas can be utilized 
effectively and the volume energy density of an electrochemical device including a case can be 
raised. The effective space by the side of electronic equipment increases by storing parts, such as a 
connector, to the notch section 15. 

[0029]In this case, when storing an electrochemical device as shown in drawing 8 , it enables it to 
store the flank jointing 4 folded up like drawing 4 and the example shown in 5 without cutting 
notching and its both ends and lacking near the center of an end. 

[0030]The heights 16 currently formed near the both ends of the notch section 15 are the index 
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mechanisms for preventing erroneous insertion. This index mechanism 16 may be formed so that the 
upper limit of a case body may be exceeded, and it is formed in the notch section 15 and it may be 
made not to exceed the upper limit of a case body, as are shown in drawing 4 , and shown in drawing 
5. It should just be determined by the electronic equipment to attach, the specification of parts, 
such as a connector, shape, etc. whether which mode is chosen. 

[0031 ]The relation between the notch section 15 and the connector of electronic equipment is 
shown in drawing 6. Drawing 6 is a fragmentary sectional view showing the connected state of an L 
character-like notch section and a connector. In the figure, the substrate 23 with which the 
connector 22 stored by the notch section 15 and this connector 22 were installed in the case 21 by 
the side of electronic equipment is stored. In addition, it may be made to store parts required for 
connection. The terminal 22a attached to this connector 22 contacts the contact button 13 
arranged at the case 11, and flows electrically. The contact button 13 is attached to the substrate 
17 which carries the protection circuit element 18 in the case 1 1. On the other hand, the protective 
element 19 is attached also to the electrochemical device, and it is connected to the substrate 17 
with the derivation terminal 3 of an electrochemical device. Therefore, an electrochemical device is 
connected with electronic equipment via the protection circuits 17 and 18 and protective element 
19 grade. 

[0032]The case of the 2nd mode of this invention may store the electrochemical device of the 1st 
mode of the above. Thus, the volume energy density of the electrochemical device which includes a 
case further can be raised by combining the electrochemical device of the 1st mode, and the case 
of the 2nd mode. 

[0033] Drawing 7 is a perspective view showing the appearance of such a case. In a figure, the case 
10 has the notch section 15 and the surplus areas 12. The crevice 12a for avoiding the antenna of 
electronic equipment is formed in a part of these surplus areas 12. Thus, the flank jointing 4 which 
has a clinch part of the electrochemical device 1 as shown in drawin g 1 in the notch section 15 
needed unescapable and the surplus areas 12 and 12a, and the electrode end jointing 5 which has 
the derivation terminal 3 are stored. Other composition is the same as that of drawing 4 and 5, gives 
identical codes to an identical configuration element, and omits explanation. 

[0034]When the width of the surplus areas 12 which are thin is narrower than the flank jointing 4, an 
adhesion part may be turned up to the width which can be stored. 

[0035][Electrochemical device] The electrochemical device of this invention has the structure 
where the electrode of the positive/negative two poles which comprise metallic foils, such as 
aluminium foil and copper foil, etc., a separator, a solid polymer electrolyte, etc. were laminated by 
turns for example. The extraction electrode (derivation terminal) is connected to the electrode of 
positive/negative two poles, respectively. An extraction electrode comprises metallic foils, such as 
aluminum, copper, nickel, and stainless steel. 

[0036]The armor body comprises a laminate film in which polyolefin resin layers and heat-resistant 
polyester resin layers, such as polypropylene as a heat adhesive resin layer and polyethylene, were 
laminated by both sides of metal layers, such as aluminum, for example. An armor body carries out 
heat adhesion of both the heat adhesive resin layers of those end faces of three sides for the 
laminate film of two sheets beforehand, forms a seal part, and is formed in saccate [ in which one 
side carried out the opening ]. Or it is good also as saccate to turn up the laminate film of one 
sheet, carry out heat adhesion of the end face of both sides, and form a seal part. 
[0037]As a metal-resin indirect adhesive, acid modified polyethylene, such as carboxylic acid, acid 
denaturation polypropylene, an epoxy resin, a denaturation isocyanate, etc. can be illustrated, for 
example. Since a metal-resin indirect adhesive is for intervening between metal and polyolefin resin 
and making such adhesion good, the size about a wrap is enough as it in the seal part of an 
extraction electrode. 

[0038] Although the element used for the electrochemical device of this invention is not limited to 
the rechargeable battery of a laminated structure and the wound rechargeable battery or the 
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capacitor which has the same structure as these can be used, especially this invention is effective 
in a lamination type. 

[0039]The electrochemical device of this invention can be used as the following lithium secondary 
batteries and an electric double layer capacitor. 

[0040]Although the structure in particular of the lithium secondary battery of <lithium secondary 
battery> this invention is not limited, it comprises an anode, a negative electrode, and a solid 
polymer electrolyte, and is usually applied to a laminate type battery, a square-shaped cell, etc. 
[0041] As an electrode of a lithium secondary battery, what is necessary is just to use the electrode 
combined with a solid polymer electrolyte, choosing it suitably from publicly known things, and a 
constituent with an electric conduction auxiliary agent is preferably used for it by the electrode 
active material, a gel electrolyte, and necessity. 

[0042]To a negative electrode, it is preferred to use for an anode the oxide which a lithium ion can 
intercalation deintercalate, or positive active material like a carbon material using a carbon material, 
a lithium metal, a lithium alloy, or negative electrode active material like an oxide material. The 
lithium secondary battery of the good characteristic can be obtained by using such an electrode. 
[0043]What is necessary is just to choose suitably from meso carbon micro beads (MCMB), natural 
or artificial black lead, resin baked carbon material, carbon black, carbon fiber, etc. the carbon 
material used as an electrode active material, for example. These are used as powder. Black lead is 
especially preferred and the mean particle diameter is 1-30 micrometers. It is especially preferred 
that it is 5-25 micrometers. When mean particle diameter is too small, it is in the tendency for a 
charge-and-discharge cycle life to become short, and for dispersion in capacity (individual 
difference) to become large. If mean particle diameter is too large, dispersion in capacity will become 
remarkably large and average capacity will become small. It is thought of for contact with black lead 
and a charge collector and contact of black lead to show dispersion that dispersion in capacity 
arises when mean particle diameter is large. 

[0044]As an oxide which a lithium ion can intercalation deintercalate, the multiple oxide containing 
lithium is preferred, for example, LiCo0 2 and LiMn 2 0 4 , LiNi0 2 , and LiV 2 0 4 etc. are mentioned. As for 

the mean particle diameter of the powder of these oxides, it is preferred that it is about 1-40 
micrometers. 

[0045]An electric conduction auxiliary agent is added as occasion demands by the electrode. As an 
electric conduction auxiliary agent, metal, such as black lead, carbon black, carbon fiber, nickel, 
aluminum, copper, and silver, is mentioned preferably, and especially black lead and carbon black are 
preferred. 

[0046]In an anode, it is a weight ratio, and the range of active materialielectric conduction auxiliary 
agentgel electrolyte =30 - 90:3 - 10:10 - 70 is preferred, and an electrode presentation is a weight 
ratio in a negative electrode, and is preferred. [ of the range of active materiahelectric conduction 
auxiliary agentgel electrolyte =30 - 90:0 - 10:10 - 70 ] A gel electrolyte in particular is not limited 
but what is usually used should just be used for it. The electrode which does not contain a gel 
electrolyte is also used suitably. In this case, a fluoro-resin, fluorocarbon rubber, etc. can be used 
as a binder, and quantity of a binder is made into a 3 - 30 mass % grade. 

[0047]First, manufacture of an electrode distributes an electric conduction auxiliary agent to a gel 
electrolyte solution or a binder solution an active material and if needed, and prepares coating liquid. 

[0048]And this electrode coating liquid is applied to a charge collector. A means in particular to 
apply is not limited but what is necessary is just to determine it suitably according to construction 
material, shape, etc. of a charge collector. Generally, metal mask print processes, electrostatic spray 
painting, a dip coating method, a spray coating method, the roll coat method, a doctor blade method, 
the gravure coating method, screen printing, etc. are used. Then, a monotonous press, a calendering 
roll, etc. perform a rolling process if needed. 

[0049]What is necessary is just to choose a charge collector from the usual charge collector 
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suitably according to the shape of the device which a cell uses, the configuration method of the 
charge collector into a case, etc. Generally, aluminum etc. are used for an anode and copper, nickel, 
etc. are used for a negative electrode. As for a charge collector, a metallic foil, a metallic mesh, etc. 
are usually used. Although contact resistance with an electrode becomes small rather than a 
metallic foil in the metallic mesh, sufficiently small contact resistance is obtained also with a 
metallic foil. 

[0050]And a solvent is evaporated and an electrode is produced. As for coating thickness, it is 
preferred to be referred to as about 50-400 micrometers. 

[0051]Polymers fine porous membrane, such as a PEO (polyethylene oxide) system, a PAN 
(polyacrylonitrile) system, and a PVDF (polyvinylidene fluoride) system, can be used for a poly 
membrane, for example. 

[0052]Such an anode, a poly membrane, and a negative electrode are laminated and stuck to this 
order by pressure, and it is considered as a cell element assembly. 

[0053]Generally the electrolysis solution impregnated with a poly membrane consists of electrolyte 
salt and a solvent. As electrolyte salt, lithium salt, such as LiBF 4 , LiPFg, LiAsFg, LiS0 3 CF 3 , LiCI0 4 , 

and LiN(S0 2 CF 3 ) 2 , is applicable, for example. 

[0054]As a solvent of an electrolysis solution, if the above-mentioned solid polymer electrolyte and 
compatibility with electrolyte salt are good, restriction in particular will not be carried out, but. The 
polar organic solvent to which decomposition does not take place with high operating voltage in a 
lithium cell, either, For example, ethylene carbonate (abbreviated to EC), propylene carbonate 
(abbreviated to PC), Butylene carbonate, dimethyl carbonate (abbreviated to DMC), diethyl 
carbonate, Lactone, such as cyclic ether, such as cyclic ether, such as carbonate, such as ethyl 
methyl carbonate, a tetrahydrofuran (THF), and 2-methyltetrahydrofuran, 1,3-dioxolane, and 4- 
methyl dioxolane, and gamma-butyrolactone, sulfolane, etc. are used suitably. 3-methyl sulfolane, 
dimethoxyethane, diethoxyethane, ethoxy methoxyethane, an ethyl jig lime, etc. may be used. 
[0055]The concentration of the electrolyte salt at the time of thinking that an electrolysis solution 
is constituted from a solvent and electrolyte salt is 0.3 - 5 mol/l preferably. Usually, the highest ion 
conductivity in 1 mol/l neighborhood is shown. 

[0056]If the poly membrane of fine porosity is immersed in such an electrolysis solution, a poly 
membrane will absorb and gel an electrolysis solution and will serve as a solid polymer electrolyte. 
[0057]When a copolymer/electrolysis solution shows the presentation of a solid polymer electrolyte, 
the ratio of the point of membranous intensity and ionic conductivity to an electrolysis solution has 
preferred 40 - 90 mass %. 

[0058]Although the structure in particular of the electric double layer capacitor of <electric double 
layer capacitor) this invention is not limited, the polarizable electrode of the couple is arranged via 
the solid polymer electrolyte, and the insulating gasket is usually arranged at the periphery of the 
polarizable electrode and the solid polymer electrolyte. Such an electric double layer capacitor may 
be which thing called a paper type, a lamination type, etc. 

[0059]As a polarizable electrode, activated carbon, an activated carbon fiber, etc. are used as a 
conductive active material, and a flupro-resin, fluorocarbon rubber, etc. are added to this as a 
binder. And it is preferred to use what formed this mixture in the sheet like electrode. Quantity of a 
binder is made into a 5 - 15 mass % grade. A gel electrolyte may be used as a binder. 
[0060]The charge collectors used for a polarizable electrode may be conductive rubbers, such as 
platinum and conductive isobutylene isoprene rubber, etc., and may be formed by thermal spraying 
of metal, such as aluminum and nickel, and may attach a metallic mesh to one side of the above- 
mentioned electrode layer. 

[0061]Above polarizable electrodes and solid polymer electrolytes are combined with an electric 
double layer capacitor. 

[0062]Polymers fine porous membrane, such as a PEO (polyethylene oxide) system, a PAN 



http://www4.ipdl.inpit.go.^ 2/14/2008 



JP.,2002--245999,A [DETAILED DESCRIPTION] 



Page 8 of 9 



(polyacrylonitrile) system, and a PVDF (polyvinylidene fluoride) system, can be used for a poly 
membrane, for example. 

[0063]As electrolyte salt, 4 (C 2 H 5 ) NBF 4 , 3 (C 2 H 5 ) CH 3 NBF 4 , 4 (C 2 H 5 ) PBF 4 , etc. are mentioned. 

[0064]The propylene carbonate which the nonaqueous solvents used for an electrolysis solution 
may be publicly known various things, and is a stable nonaqueous solvent electrochemically, 
Ethylene carbonate, gamma-butyrolactone, acetonitrile, dimethylformamide, 1,2-dimethoxyethane, a 
sulfolane independent, or a mixed solvent is preferred. 

[0065]What is necessary is just to make concentration of the electrolyte in the electrolytic solution 
of such a nonaqueous solvent system into 0.1 - 3 mol/l. 

[0066]If the poly membrane of fine porosity is immersed in such an electrolysis solution, a poly 
membrane will absorb and gel an electrolysis solution and will serve as a solid polymer electrolyte. 
[0067]When a copolymer/electrolysis solution shows the presentation of a solid polymer electrolyte, 
the ratio of the point of membranous intensity and ionic conductivity to an electrolysis solution has 
preferred 40 - 90 mass %. 

[0068]What is necessary is just to use insulators, such as polypropylene and isobutylene isoprene 

rubber, as an insulating gasket. 

[0069] 

[Example]The lithium secondary battery was created so that a heat sealed part might be settled in 
surplus areas, i.e., a bend, at the case of the shape shown in <Example 1> drawing 2. The inside 
dimension of the portion with an even case set 55.0 mm long, 35.0 mm wide, and thickness to 4.0 
mm. In order to put an electrochemical device, i.e., a cell element assembly, into this whole portion, 
the size of the cell element assembly part as shown in drawing 1 created 49.0 mm long, 34.0 mm 
wide, and a 3.8-mm-thick lithium secondary battery. This lithium secondary battery was 
accommodated in said case, and the battery pack was created. 

[0070]The lithium secondary battery was created so that all thermal melting arrival portions might 
also be settled in a portion with the even case same as a comparison sample as an invention 
sample. After folding up thermal melting arrival portions other than the neighborhood with the lead 
for current derivation so that maximum thickness of a cell may not be exceeded, they were stood to 
the thickness direction. The size of the cell element assembly part at this time was set to 43.0 mm 
long, the side of 32.0 mm, and 3.8 mm in thickness. This cell was accommodated in the case like the 
example, and the battery pack was created. 

[0071]As a result, in the cell of the example, the project area to a horizontal direction is 1.4 times 
the comparative example, and the rate over area became 0.8 time. However, when it accommodated 
in the same container and was a battery pack, it turned out that volume energy density of the 
example increases 15% rather than a comparative example. 

[0072]The lithium secondary battery was created so that it might fit in the case of the shape shown 
in <Example 2> drawing 5. The outside dimension of the case set 55.0 mm long, 35.0 mm wide, and 
thickness to 5.2 mm. The notch section set 4.0 mm long, 31.0 mm wide, and thickness to 3.0 mm. 
The lithium secondary battery was accommodated in said case, and the battery pack was created. In 
the notch section of this battery pack, the protection circuit board and the protective element 
besides electrode end jointing have been accommodated satisfactorily. 

[0073]The battery pack which stored the lithium secondary battery in the case where it does not 
have a notch section as a comparison sample was also created. 

[0074]As a result, it turned out that volume energy density more substantial than a comparison 

sample about 4% in the direction of an invention sample increases. 

[0075] 

[Effect of the Invention]According to this invention, the possible electrochemical device of raising 
the volume energy density as a battery pack which accommodated the electrochemical device in the 
case, and a case can be provided as mentioned above. 
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TECHNICAL FIELD 

[Field of the Invention]This invention relates to improvement of volume energy density when an 
electrochemical device is accommodated especially in a container about the electrochemical device 
which used the supple film for the exterior bag. 
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PRIOR ART 



[Description of the Prior ArtjThe rechargeable battery in which a light weight and a small 
continuation drive prolonged moreover are possible is called for with the spread of portable 
electronic devices. Although the conventional cell was using the metaled armor can, it became 
possible by using a thin and light film for an exterior bag to reduce battery weight so that it might be 
represented by the lithium-polymer battery. 

[0003]The film currently used for the exterior bag is a laminate film which mainly coded the metallic 
foil in several sorts of resin. It became possible to make it for this laminate film to be lightweight and 
lighter than the cell using the armor can of old metal, and it became possible to raise weight energy 
density. 

[0004]Here, a cell element assembly is sealed by pasting up the edge part of a film, when 
accommodated in this laminate film. Although this adhesion, i.e., a thermal melting arrival portion, 
changes with the kind and thermal melting arrival conditions of resin to be used, its width of not less 
than at least 4 mm is desirable from the waterproof field of a cell. 

[0005]Here, when a laminate film is used for a sheathing material, a thing including heat sealed parts 
other than the portion containing a cell element assembly serves as a size of a cell. Therefore, 
volume energy density becomes low rather than the cell using a metal can in many cases. Then, in 
order to reduce the project area from the plane direction of a cell, in JP, 2000-1 38040.A and 
JP,2000-200585,A, folding up a heat sealed part is considered and the volume energy density as a 
cell simple substance is raised. 

[0006]However, since these cells can exchange, they are put in by the container made by composite 
of resin or resin, and metal, and are usually connected with apparatus. For this reason, in the cell of 
such a structure, the whole (a battery pack is called henceforth) container containing a cell needs 
to raise volume energy density. 

[0007]The cell used for a portable electronic device may be accommodated in the container which 
is not a rectangular parallelepiped by the design of apparatus. For example, the edge part is curving 
to the thickness direction, or the angle has come off, there is a thin portion, and the thickness as a 
container is not uniform. When a laminate film is used as a sheathing material, there is no change of 
the thickness of the portion containing a cell element assembly with ******, and it is even. 
Therefore, the portion which has stored the cell element assembly only into the even portion of a 
container cannot be put in. Putting in a heat sealed part without the relation to accumulation of 
electricity in a flat part will lower the volume energy density of a battery pack. 
[0008]That is, in order to lessen the occupation area which the electrochemical device itself 
occupies as much as possible, the folded-up heat sealed part is folded up so that the 
electrochemistry element assembly stowage side may be touched. When storing to the cell case of 
the rectangular parallelepiped shape which comprised only an almost parallel field, this jointing is 
effective in order to raise volume energy density, but. When storing to the cell case of the shape 
which has the curved portion, the surplus areas of a curved portion will not be able to be employed 
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efficiently, but the sensitive volume of an electrochemical device stowage will be decreased. 
[0009]The state where the electrochemical device was stored in such a cell case is shown in 
drawin g 9. Since flank jointing and electrode end jointing are arranged in an electrochemical device 
stowage so that clearly from a figure (field shown with the slash 14), the part electrochemical device 
stowage 1 1 is reduced. 

[0010]On the other hand, when an electrochemical device is stored by electronic equipment, the 
connector which electrically connects said battery pack and electronic equipment is required for 
electronic equipment. Conventionally, although the connector is arranged near the fixing position of 
a battery pack, it needed the installing space which a connector occupies and had become a factor 
to which this enlarges apparatus. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]According to this invention, the possible electrochemical device of raising 
the volume energy density as a battery pack which accommodated the electrochemical device in the 
case, and a case can be provided as mentioned above. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the possible 
electrochemical device of raising the volume energy density as a battery pack which accommodated 
the electrochemical device in the case, and a case. 
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MEANS 



[Means for Solving the Problem]That is, the above-mentioned purpose is attained by composition of 
the following this inventions. 

(1) Are a laminate film which consists of resin and a metallic foil at least the electrochemical device 
used as an armor body, and this electrochemical device, An electrochemical device which has a 
stowage which stores an electrochemical device, and the other surplus areas in this case and with 
which it is stored in a case which serves as a power supply section of electronic equipment, and at 
least a part of jointing of an armor body is stored by surplus areas of said case. 

(2) An electrochemical device of the above (1) arranged so that jointing of said armor body may 
become almost parallel to a flat surface of an electrochemistry element assembly stowage. 

(3) The above (1) which is a field where thickness is thinner than an electrochemical device stowage 
including a field which surplus areas of said armor body have in a rim of an electrochemical device 
stowage, and curved, or (2) electrochemical devices. 

(4) Are a case which serves as a power supply section of electronic equipment, and an 
electrochemical device which used as an armor body a laminate film which consists of resin and a 
metallic foil is stored, A case where a connector for having a section L character-like notch section 
to a field which stores an electrode takeoff connection of said armor body, and electrically 
connecting an electrochemical device and electronic equipment to a notch section of the shape of 
this section L character, or at least some parts are stored. 

(5) A case of the above (4) which has an index mechanism in which said case prevents erroneous 
insertion. 

(6) The above (1) The above (4) or (5) cases where one electrochemical device of - (3) is stored. 
[0013] 

[Embodiment of the Invention][The 1st mode] The electrochemical device which is the 1st mode of 
this invention, Are the laminate film which consists of resin and a metallic foil at least the 
electrochemical device used as the armor body, and this electrochemical device, It is stored in the 
case which serves as a power supply section of electronic equipment, and in this case, it has a 
stowage which stores an electrochemical device, and the other surplus areas, and at least a part of 
jointing of an armor body is stored by the surplus areas of said case. 

[0014]Thus, by forming in the surplus areas of the case where an electrical machinery chemicals 
device is stored so that jointing of an armor body may be made to store, Volume of the main part of 
an electrochemical device which participates in electric capacity directly can be made large even to 
a limit, and the volume energy density of a battery pack can be raised. 

[0015]The example of composition of the electrochemical device of this invention is shown in 
drawin g 1 . Have the electrochemical device 1 of the example of a graphic display as an armor body, 
and the laminate film which consists of resin and a metallic foil at least this armor body, It has the 
electrode end jointing 5 which has the electrochemistry element assembly stowage 2 where the 
electrochemistry element assembly which is a main part of an electrochemical device is stored, the 
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flank jointing 4 which has a clinch part, and the derivation terminal 3. 

[0016]The electrode end jointing 5 needs among jointing the adhesion part of the constant width for 
being unable to turn up and maintaining a sealed condition on the structure which takes out the 
derivation terminal 3. On the other hand, although it has an adhesion part of the constant width for 
maintaining a sealed condition, the flank jointing 4 can be folded up and is usually turned up one to 
twice. 

[0017]For this reason, as for the flank jointing 4, it is desirable to be turned up so that maximum 
thickness of the electrochemistry element assembly stowage 2 may not be exceeded. The flank 
jointing 4 is almost parallel to the flat surface (field which has the biggest area) of the 
electrochemistry element assembly stowage 2, or it is preferred that less than 45 degrees is 
especially less than 20 degrees to this field. That is, below an acute angle does not become to the 
side 2a of the electrochemistry element assembly stowage 2. 

[0018]By arranging the flank jointing 4 in such a position, it can be stored in the surplus areas of a 
cell case as shown in drawing 2 in part at least, the sensitive volume of an electrochemical device 
stowage can be made to be able to increase, and the volume energy density of an electrochemical 
device including a cell case can be increased, although at least the part should just be stored in 
surplus areas as for the flank jointing 4 — desirable — the area of the flank jointing 4 whole — it is 
good to store especially all the fields not less than 90 more% not less than 80%. 
[0019]Here, the cell case shown in drawing 2 is explained. In a figure, (A) is a top view and the (B) 
side view, and (C) is a front view. The cell case 10 of the example of a graphic display is provided 
with the following. 

The electrochemical device stowage 1 1 where it comprises the almost parallel upper and lower 
sides, and the electrochemical device 1 is stored. 

It is in the rim of this electrochemical device stowage 11, and the curved field is included, or they 
are the surplus areas 12 where thickness is thinner than the electrochemical device stowage 1 1. 
These surplus areas 12 that curved, that is, have a curved surface are formed in order to mainly aim 
at unification on the design of a cell case and electronic equipment or to avoid parts arranged at 
electronic equipment, such as an antenna and a connector. These surplus areas 12 are usually 
formed in the one side [ of the flank of the electrochemical device stowage 1 1 ] or both-sides, 
and/or electrode end jointing 5 side. 

[0020]The surplus areas 12 are good also as shape which only one field of the electrochemical 
device stowage 1 1 which has two parallel flat surfaces is incurvated, and is connected to the field of 
another side, and may be formed as a portion with thin thickness for the escape of the parts of 
electronic equipment. 

[0021 ]The surplus areas 12 may have shape required in order to have a complicated curved surface 
from the purpose on a design besides the shape where while gave the radius of circle simply to the 
field like the example of a graphic display or to avoid the parts of electronic equipment. The surplus 
areas 12 usually occupy 5-20 volume % of the whole cell case. 

[0022]In these surplus areas 12, the point of contact 13 is arranged further. Electronic equipment 
and an electrochemical device are electrically connected by this point of contact 13 electrically 
being connected with the derivation terminal 3, and being connected with an external connector. 
Although direct continuation of the point of contact 13 may be carried out to the derivation terminal 
3, it is usually connected with a derivation terminal via a protection circuit, a protective element, 
etc. It may have points of contact for protection circuits, such as a point of contact for temperature 
monitors besides the point of contact for main power supply connection. 

[0023]The state where the electrochemical device was stored in such a cell case 10 is shown in 
drawing 3. The flank jointing 4 and the electrode end jointing 5 are stored in the surplus areas 12 
(field shown with the slash 14), and the part electrochemical device stowage 1 1 is expanded so that 
clearly from a figure. 

[0024][The 2nd mode] The case which is the 2nd mode of this invention is a case which serves as a 
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power supply section of electronic equipment, The electrochemical device which used as the armor 
body the laminate film which consists of resin and a metallic foil is stored, It has a section L 
character-like notch section to the field which stores the electrode takeoff connection of said 
armor body, and the connector for electrically connecting electronic equipment with an 
electrochemical device or at least some parts are stored by the notch section of the shape of this 
section L character. 

[0025]Thus, by providing a section L character-like notch section in the field which stores the 
electrode takeoff connection of a case, and storing at least some parts, such as a connector of 
electronic equipment, to this L character-like notch section, The surplus areas of a case can be 
utilized effectively, the volume energy density of an electrochemical device including a case can be 
raised, and the effective space of electronic equipment also increases, the whole partial product 
which at least the part should just be stored in the notch section, or a connector and parts have 
projected from the electronic parts of a connector and parts preferably — it is more preferably 
good to store all further not less than 80% not less than 70%. 

[0026]The example of composition of the case of the 2nd mode of this invention is shown in drawing 
4 and drawing 5. The case 10 of the example of a graphic display is provided with the following. 
The electrochemical device stowage 1 1 where it comprises the almost parallel upper and lower 
sides, and the electrochemical device 1 is stored. 

The notch section 15 which has the shape cut and lacked so that it might be in the extraction 
electrode 3 side of this electrochemical device stowage 1 1 and a section might become L 
character-like. 

[0027]Parts, such as a connector of corresponding electronic equipment, are stored by this notch 
section 15. For this reason, the terminal electrode 13 connected with a connector is arranged at 
either of the notch section constituent faces which become section L character-like. What is 
necessary is just to decide the field where the terminal electrode 13 is arranged according to the 
specification of parts, such as a connector, it may be a field corresponding to the end face side like 
the example of a graphic display, and may be a field corresponding to the flat-surface side. 
[0028]Even if [ a part of] there are few electrode end jointing 5 of an electrochemical device and 
derivation terminals 3, most is preferably stored by the notch section 15. In order that the electrode 
end jointing 5 may usually maintain a sealing effect, it cannot be bent from problems with the 
derivation terminal 3, such as an adhesive property, but exists as surplus areas unescapable. For 
this reason, by releasing except the field for storing the electrode end jointing 5, a protection circuit, 
a protective element which are arranged by the derivation terminal 3 and necessity, etc. as a notch 
section, and storing parts, such as a connector, into this portion, Surplus areas can be utilized 
effectively and the volume energy density of an electrochemical device including a case can be 
raised. The effective space by the side of electronic equipment increases by storing parts, such as a 
connector, to the notch section 1 5. 

[0029]In this case, when storing an electrochemical device as shown in drawing 8, it enables it to 
store the flank jointing 4 folded up like drawing 4 and the example shown in 5 without cutting 
notching and its both ends and lacking near the center of an end. 

[0030]The heights 16 currently formed near the both ends of the notch section 15 are the index 
mechanisms for preventing erroneous insertion. This index mechanism 16 may be formed so that the 
upper limit of a case body may be exceeded, and it is formed in the notch section 15 and it may be 
made not to exceed the upper limit of a case body, as are shown in drawin g 4, and shown in drawin g 
5. It should just be determined by the electronic equipment to attach, the specification of parts, 
such as a connector, shape, etc. whether which mode is chosen. 

[0031 ]The relation between the notch section 15 and the connector of electronic equipment is 
shown in drawin g 6. Drawin g 6 is a fragmentary sectional view showing the connected state of an L 
character-like notch section and a connector. In the figure, the substrate 23 with which the 
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connector 22 stored by the notch section 15 and this connector 22 were installed in the case 21 by 
the side of electronic equipment is stored. In addition, it may be made to store parts required for 
connection. The terminal 22a attached to this connector 22 contacts the contact button 13 
arranged at the case 11, and flows electrically. The contact button 13 is attached to the substrate 
17 which carries the protection circuit element 18 in the case 1 1. On the other hand, the protective 
element 19 is attached also to the electrochemical device, and it is connected to the substrate 17 
with the derivation terminal 3 of an electrochemical device. Therefore, an electrochemical device is 
connected with electronic equipment via the protection circuits 17 and 18 and protective element 
1 9 grade. 

[0032]The case of the 2nd mode of this invention may store the electrochemical device of the 1st 
mode of the above. Thus, the volume energy density of the electrochemical device which includes a 
case further can be raised by combining the electrochemical device of the 1st mode, and the case 
of the 2nd mode. 

[0033] Drawin g 7 is a perspective view showing the appearance of such a case. In a figure, the case 
10 has the notch section 15 and the surplus areas 12. The crevice 12a for avoiding the antenna of 
electronic equipment is formed in a part of these surplus areas 12. Thus, the flank jointing 4 which 
has a clinch part of the electrochemical device 1 as shown in drawing 1 in the notch section 15 
needed unescapable and the surplus areas 12 and 12a, and the electrode end jointing 5 which has 
the derivation terminal 3 are stored. Other composition is the same as that of drawing 4 and 5, gives 
identical codes to an identical configuration element, and omits explanation. 

[0034]When the width of the surplus areas 12 which are thin is narrower than the flank jointing 4, an 
adhesion part may be turned up to the width which can be stored. 

[0035][Electrochemical device] The electrochemical device of this invention has the structure 
where the electrode of the positive/negative two poles which comprise metallic foils, such as 
aluminium foil and copper foil, etc., a separator, a solid polymer electrolyte, etc. were laminated by 
turns for example. The extraction electrode (derivation terminal) is connected to the electrode of 
positive/negative two poles, respectively. An extraction electrode comprises metallic foils, such as 
aluminum, copper, nickel, and stainless steel. 

[0036]The armor body comprises a laminate film in which polyolefin resin layers and heat-resistant 
polyester resin layers, such as polypropylene as a heat adhesive resin layer and polyethylene, were 
laminated by both sides of metal layers, such as aluminum, for example. An armor body carries out 
heat adhesion of both the heat adhesive resin layers of those end faces of three sides for the 
laminate film of two sheets beforehand, forms a seal part, and is formed in saccate [ in which one 
side carried out the opening ]. Or it is good also as saccate to turn up the laminate film of one 
sheet, carry out heat adhesion of the end face of both sides, and form a seal part. 
[0037]As a metahresin indirect adhesive, acid modified polyethylene, such as carboxylic acid, acid 
denaturation polypropylene, an epoxy resin, a denaturation isocyanate, etc. can be illustrated, for 
example. Since a metahresin indirect adhesive is for intervening between metal and polyolefin resin 
and making such adhesion good, the size about a wrap is enough as it in the seal part of an 
extraction electrode. 

[0038]Although the element used for the electrochemical device of this invention is not limited to 
the rechargeable battery of a laminated structure and the wound rechargeable battery or the 
capacitor which has the same structure as these can be used, especially this invention is effective 
in a lamination type. 

[0039]The electrochemical device of this invention can be used as the following lithium secondary 
batteries and an electric double layer capacitor. 

[0040]Although the structure in particular of the lithium secondary battery of <lithium secondary 
battery> this invention is not limited, it comprises an anode, a negative electrode, and a solid 
polymer electrolyte, and is usually applied to a laminate type battery, a square-shaped cell, etc. 
[0041 ]As an electrode of a lithium secondary battery, what is necessary is just to use the electrode 
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combined with a solid polymer electrolyte, choosing it suitably from publicly known things, and a 
constituent with an electric conduction auxiliary agent is preferably used for it by the electrode 
active material, a gel electrolyte, and necessity. 

[0042]To a negative electrode, it is preferred to use for an anode the oxide which a lithium ion can 
intercalation deintercalate, or positive active material like a carbon material using a carbon material, 
a lithium metal, a lithium alloy, or negative electrode active material like an oxide material. The 
lithium secondary battery of the good characteristic can be obtained by using such an electrode. 
[0043]What is necessary is just to choose suitably from meso carbon micro beads (MCMB), natural 
or artificial black lead, resin baked carbon material, carbon black, carbon fiber, etc. the carbon 
material used as an electrode active material, for example. These are used as powder. Black lead is 
especially preferred and the mean particle diameter is 1-30 micrometers. It is especially preferred 
that it is 5-25 micrometers. When mean particle diameter is too small, it is in the tendency for a 
charge-and-discharge cycle life to become short, and for dispersion in capacity (individual 
difference) to become large. If mean particle diameter is too large, dispersion in capacity will become 
remarkably large and average capacity will become small. It is thought of for contact with black lead 
and a charge collector and contact of black lead to show dispersion that dispersion in capacity 
arises when mean particle diameter is large. 

[0044]As an oxide which a lithium ion can intercalation deintercalate, the multiple oxide containing 
lithium is preferred, for example, LiCo0 2 and LiMn 2 0 4 , LiNi0 2 , and LiV 2 0 4 etc. are mentioned. As for 

the mean particle diameter of the powder of these oxides, it is preferred that it is about 1-40 
micrometers. 

[0045]An electric conduction auxiliary agent is added as occasion demands by the electrode. As an 
electric conduction auxiliary agent, metal, such as black lead, carbon black, carbon fiber, nickel, 
aluminum, copper, and silver, is mentioned preferably, and especially black lead and carbon black are 
preferred. 

[0046]In an anode, it is a weight ratio, and the range of active materiakelectric conduction auxiliary 
agentgel electrolyte =30 - 90:3 - 10:10 - 70 is preferred, and an electrode presentation is a weight 
ratio in a negative electrode, and is preferred. [ of the range of active materiahelectric conduction 
auxiliary agentgel electrolyte =30 - 90:0 - 10:10 - 70 ] A gel electrolyte in particular is not limited 
but what is usually used should just be used for it. The electrode which does not contain a gel 
electrolyte is also used suitably. In this case, a fluoro-resin, fluorocarbon rubber, etc. can be used 
as a binder, and quantity of a binder is made into a 3 - 30 mass % grade. 

[0047]First, manufacture of an electrode distributes an electric conduction auxiliary agent to a gel 
electrolyte solution or a binder solution an active material and if needed, and prepares coating liquid. 

[0048]And this electrode coating liquid is applied to a charge collector. A means in particular to 
apply is not limited but what is necessary is just to determine it suitably according to construction 
material, shape, etc. of a charge collector. Generally, metal mask print processes, electrostatic spray 
painting, a dip coating method, a spray coating method, the roll coat method, a doctor blade method, 
the gravure coating method, screen printing, etc. are used. Then, a monotonous press, a calendering 
roll, etc. perform a rolling process if needed. 

[0049]What is necessary is just to choose a charge collector from the usual charge collector 
suitably according to the shape of the device which a cell uses, the configuration method of the 
charge collector into a case, etc. Generally, aluminum etc. are used for an anode and copper, nickel, 
etc. are used for a negative electrode. As for a charge collector, a metallic foil, a metallic mesh, etc. 
are usually used. Although contact resistance with an electrode becomes small rather than a 
metallic foil in the metallic mesh, sufficiently small contact resistance is obtained also with a 
metallic foil. 

[0050]And a solvent is evaporated and an electrode is produced. As for coating thickness, it is 
preferred to be referred to as about 50-400 micrometers. 
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[0051]Polymers fine porous membrane, such as a PEO (polyethylene oxide) system, a PAN 
(polyacrylonitrile) system, and a PVDF (polyvinylidene fluoride) system, can be used for a poly 
membrane, for example. 

[0052]Such an anode, a poly membrane, and a negative electrode are laminated and stuck to this 
order by pressure, and it is considered as a cell element assembly. 

[0053]Generally the electrolysis solution impregnated with a poly membrane consists of electrolyte 
salt and a solvent. As electrolyte salt, lithium salt, such as LiBF 4 , LiPFg, LiAsFg, LiS0 3 CF 3 , LiCI0 4> 

and LiN(S0 2 CF 3 ) 2 , is applicable, for example. 

[0054]As a solvent of an electrolysis solution, if the above-mentioned solid polymer electrolyte and 
compatibility with electrolyte salt are good, restriction in particular will not be carried out, but. The 
polar organic solvent to which decomposition does not take place with high operating voltage in a 
lithium cell, either, For example, ethylene carbonate (abbreviated to EC), propylene carbonate 
(abbreviated to PC), Butylene carbonate, dimethyl carbonate (abbreviated to DMC), diethyl 
carbonate, Lactone, such as cyclic ether, such as cyclic ether, such as carbonate, such as ethyl 
methyl carbonate, a tetrahydrofuran (THF), and 2-methyltetrahydrofuran, 1,3-dioxolane, and 4- 
methyl dioxolane, and gamma-butyrolactone, sulfolane, etc. are used suitably. 3-methyl sulfolane, 
dimethoxyethane, diethoxyethane, ethoxy methoxyethane, an ethyl jig lime, etc. may be used. 
[0055]The concentration of the electrolyte salt at the time of thinking that an electrolysis solution 
is constituted from a solvent and electrolyte salt is 0.3 - 5 mol/l preferably. Usually, the highest ion 
conductivity in 1 mol/l neighborhood is shown. 

[0056]lf the poly membrane of fine porosity is immersed in such an electrolysis solution, a poly 
membrane will absorb and gel an electrolysis solution and will serve as a solid polymer electrolyte. 
[0057]When a copolymer/electrolysis solution shows the presentation of a solid polymer electrolyte, 
the ratio of the point of membranous intensity and ionic conductivity to an electrolysis solution has 
preferred 40 - 90 mass %. 

[0058]Although the structure in particular of the electric double layer capacitor of <electric double 
layer capacitor> this invention is not limited, the polarizable electrode of the couple is arranged via 
the solid polymer electrolyte, and the insulating gasket is usually arranged at the periphery of the 
polarizable electrode and the solid polymer electrolyte. Such an electric double layer capacitor may 
be which thing called a paper type, a lamination type, etc. 

[0059]As a polarizable electrode, activated carbon, an activated carbon fiber, etc. are used as a 
conductive active material, and a fluoro-resin, fluorocarbon rubber, etc. are added to this as a 
binder. And it is preferred to use what formed this mixture in the sheet like electrode. Quantity of a 
binder is made into a 5 - 15 mass % grade. A gel electrolyte may be used as a binder. 
[0060]The charge collectors used for a polarizable electrode may be conductive rubbers, such as 
platinum and conductive isobutylene isoprene rubber, etc., and may be formed by thermal spraying 
of metal, such as aluminum and nickel, and may attach a metallic mesh to one side of the above- 
mentioned electrode layer, 

[0061]Above polarizable electrodes and solid polymer electrolytes are combined with an electric 
double layer capacitor. 

[0062]Polymers fine porous membrane, such as a PEO (polyethylene oxide) system, a PAN 
(polyacrylonitrile) system, and a PVDF (polyvinylidene fluoride) system, can be used for a poly 
membrane, for example. 

[0063]As electrolyte salt, 4 (C 2 H 5 ) NBF 4 , 3 (C 2 H 5 ) CH 3 NBF 4 , 4 (C 2 H 5 ) PBF 4 , etc. are mentioned. 

[0064]The propylene carbonate which the nonaqueous solvents used for an electrolysis solution 
may be publicly known various things, and is a stable nonaqueous solvent electrochemically, 
Ethylene carbonate, gamma-butyrolactone, acetonitrile, dimethylformamide, 1 ,2-dimethoxyethane, a 
sulfolane independent, or a mixed solvent is preferred. 

[0065]What is necessary is just to make concentration of the electrolyte in the electrolytic solution 



http://www4jpdUnpit.go jp/^ 2/14/2008 



JP,2002-245999,A [MEANS] 



Page 7 of 7 



of such a nonaqueous solvent system into 0.1 - 3 mol/l. 

[0066]If the poly membrane of fine porosity is immersed in such an electrolysis solution, a poly 
membrane will absorb and gel an electrolysis solution and will serve as a solid polymer electrolyte. 
[0067]When a copolymer/electrolysis solution shows the presentation of a solid polymer electrolyte, 
the ratio of the point of membranous intensity and ionic conductivity to an electrolysis solution has 
preferred 40 - 90 mass %. 

[0068]What is necessary is just to use insulators, such as polypropylene and isobutylene isoprene 

rubber, as an insulating gasket. 

[0069] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example]The lithium secondary battery was created so that a heat sealed part might be settled in 
surplus areas, i.e., a bend, at the case of the shape shown in <Example 1> drawing 2 . The inside 
dimension of the portion with an even case set 55.0 mm long, 35.0 mm wide, and thickness to 4.0 
mm. In order to put an electrochemical device, i.e., a cell element assembly, into this whole portion, 
the size of the cell element assembly part as shown in drawing 1 created 49.0 mm long, 34.0 mm 
wide, and a 3.8-mm-thick lithium secondary battery. This lithium secondary battery was 
accommodated in said case, and the battery pack was created. 

[0070]The lithium secondary battery was created so that all thermal melting arrival portions might 
also be settled in a portion with the even case same as a comparison sample as an invention 
sample. After folding up thermal melting arrival portions other than the neighborhood with the lead 
for current derivation so that maximum thickness of a cell may not be exceeded, they were stood to 
the thickness direction. The size of the cell element assembly part at this time was set to 43.0 mm 
long, the side of 32.0 mm, and 3.8 mm in thickness. This cell was accommodated in the case like the 
example, and the battery pack was created. 

[0071] As a result, in the cell of the example, the project area to a horizontal direction is 1.4 times 
the comparative example, and the rate over area became 0.8 time. However, when it accommodated 
in the same container and was a battery pack, it turned out that volume energy density of the 
example increases 15% rather than a comparative example. 

[0072]The lithium secondary battery was created so that it might fit in the case of the shape shown 
in <Example 2> drawing 5. The outside dimension of the case set 55.0 mm long, 35.0 mm wide, and 
thickness to 5.2 mm. The notch section set 4.0 mm long, 31.0 mm wide, and thickness to 3.0 mm. 
The lithium secondary battery was accommodated in said case, and the battery pack was created. In 
the notch section of this battery pack, the protection circuit board and the protective element 
besides electrode end jointing have been accommodated satisfactorily. 

[0073]The battery pack which stored the lithium secondary battery in the case where it does not 
have a notch section as a comparison sample was also created. 

[0074]As a result, it turned out that volume energy density more substantial than a comparison 
sample about 4% in the direction of an invention sample increases. 
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* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing lilt is a perspective view showing the appearance composition of the electrochemical 
device of this invention. 

[ Drawin g 2]It is a figure showing the appearance composition of the case which stores the 
electrochemical device of this invention, and (A) is a top view and the (B) side view, and (C) is a 
front view. 

[Drawing 3] It is a figure showing typically the state where the electrochemical device of this 
invention was stored in the case. 

[ Drawi ng 4] It is a perspective view showing the appearance composition of the case of this 
invention. 

[Dr awin g 5] It is a perspective view showing other appearance composition of the case of this 
invention. 

[D rawin g 6]the relation between a case and the connector of electronic equipment was shown — it 
is a sectional view in part. 

[Drawing 7]It is a perspective view showing other appearance composition of the case of this 
invention. 

[Drawing 8]It is a perspective view showing the appearance composition of the conventional 
electrochemical device. 

[Dr awin g 9]It is a figure showing typically the state where the conventional electrochemical device 
was stored in the case. 
[Description of Notations] 

1 Electrochemical device 

2 Electrochemistry element assembly stowage 2 

3 Derivation terminal 

4 Flank jointing 

10 Case 

1 1 Electrochemistry element assembly stowage 

12 Surplus areas 

13 Point of contact 
15 Notch section 
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* NOTICES * 
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DRAWINGS 



[Drawing 1] 




[ Drawin g 2] 
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[Drawing 5] 



[ Drawin g 6] 



I 



15 



10 



3 



13 



>15 



http://www4.ipdl ,inpit.gojp/cgi4>in/t^ 2/14/2008 



JP,2002-245999,A [DRAWINGS] 



Page 3 of 3 



13. 17 18 19 ^1 r t1 




["Drawing 7] 
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(54) ELECTRO-CHEMICAL DEVICE AND CASE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electro-chemical device and 
a case capable of enhancing a volume energy density as a battery pack 
accommodating the electro-chemical device in the case. 
SOLUTION: In the electro-chemical device, a laminate film comprising at 
least a resin and a metal foil is used as an outer packaging body. The 
electro- chemical device is accommodated in a case being a power 
source part of an electronic instrument. The case has an 
accommodation part for accommodating the electro-chemical device 
and a remainder area other than the part An adhesion part of the outer 
packaging body is accommodated at the remainder area of the case. In 
the case being the power source part of the electronic instrument, the 
electro-chemical device using the laminate film comprising a resin and a 
metal foil as an outer packaging body is accommodated. The case has a 
notch part of a cross section of L shape at an area accommodating an 
electrode taking out part of the outer packaging body. A connector for 
electrically connecting the electro-chemical device and the electronic 
instrument or a part is accommodated at the notch part of cross section 
of L shape. 
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